WHAT IS CLAIMED IS: 



1 . A system for automatically improving precision of initial localization 
estimates, comprising: 

generating an initial set of localization data comprising a plurality of 
localization estimates; 

dividing a work volume into a predetermined number of overlapping 
regions; 

assigning each localization estimate to any corresponding one or more of 
the overlapping regions to form one or more clusters of localization estimates in 
one or more of the overlapping regions; 

estimating positions of objects represented by each cluster of localization 
estimates; 

determining whether any of the objects are duplicate objects by comparing 
the estimated object positions for clusters in overlapping regions; 
eliminating each duplicate object; and 

providing each remaining estimated object position to populate a set of 
position estimates, said set of position estimates representing a set of improved 
localization estimates relative to the initial set of localization estimates. 

2. The system of claim 1 further comprising computing a confidence 
level for each position estimate in the set of position estimates. 

3. The system of claim 1 wherein a lifetime is associated with each 
localization estimate, and wherein any localization estimate having an expired 
lifetime is excluded from the initial set of localization data. 

4. The system of claim 3 wherein the lifetime is computed as a 
function of estimated object motions. 
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5. The system of claim 3 wherein each cluster of localization 
estimates has a separate lifetime, with the lifetime of each cluster being 
computed as a function of estimated object motions. 

5 6. The system of claim 1 wherein the set of position estimates is used 

to initialize any subsequent estimating of positions of objects represented by 
each cluster of localization estimates. 

7. The system of claim 1 wherein the number of overlapping regions is 
10 user definable. 

8. The system of claim 1 wherein the amount of overlap is user 
definable. 

15 9. The system of claim 1 further comprising using a weight-based 

threshold to determine whether particular clusters actually represent objects prior 
to estimating positions of objects represented by each cluster of localization 
estimates. 

20 10. The system of claim 1 wherein a criterion for determining whether 

any of the objects are duplicate objects is a function of a computed distance 
between any two or more potential objects. 

11. A method for automatically generating a set of new position 
25 estimates from a set of initial position estimates, comprising using a computing 
device to: 

form one or more clusters of initial position estimates by assigning each 
initial position estimate in the set of initial position estimates to one or more 
corresponding overlapping regions covering a work volume being monitored by a 
30 receiving array; 
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compute new position estimates from each cluster of initial position 
estimates; 

compare the new position estimates from each cluster to determine 
whether any of the position estimates represent a position of a duplicate object; 
5 eliminate new position estimates representing duplicate objects by 

discarding each new position estimates having a lower computed weight than a 
corresponding duplicate position estimate; and 

provide each remaining new position estimate to populate a set of new 
position estimates. 

10 

12. The method of claim 1 1 wherein estimates older than a 
predetermined amount of time are automatically removed from the set of initial 
position estimates prior to forming clusters of initial position estimates. 

15 13. The method of claim 12 wherein the predetermined amount of time 

is computed by estimating function of estimated object motions generated from 
position estimates over time. 

14. The method of claim 1 1 further comprising computing a confidence 
20 level for each new position estimate used to populate the set of new position 

estimates. 

1 5. The method of claim 1 1 wherein the number of overlapping regions 
and amount of overlap is user definable. 

25 

16. The method of claim 11 further wherein computing new position 
estimates from each cluster of initial position estimates is only performed for 
clusters having a computed weight which exceeds a predetermined threshold. 

30 17. A computer-readable medium having computer executable 

instructions for automatically increasing a reliability and precision of initial 
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localization estimates derived from a receiving array, said computer executable 
instructions comprising: 

generating a set of initial localization estimates from an input received 
from a receiving array; 
5 dividing a work volume covered by the receiving array into a set of at least 

partially overlapping sections; 

assigning each initialization estimate to one or more of the overlapping 
sections to create one or more clusters of initial localization estimates within one 
or more of the overlapping sections; 
10 identifying any of the overlapping regions wherein clusters of the initial 

localization estimates represent potential objects; 

estimating positions of the potential objects in each overlapping region 
which includes a cluster representing a potential object; 

comparing each estimated position to determine whether any of the 
15 estimated positions represents a position of a duplicate potential object; 

eliminating estimated positions representing duplicate potential objects; 

and 

providing each remaining estimated position to a set of estimated 
positions representing new localization estimates having increased reliability and 
20 precision relative to the initial localization estimates. 

18. The computer-readable medium of claim 1 7 further comprising 
computing a confidence level for each estimated position provided to the set of 
estimated positions. 

25 

19. The computer-readable medium of claim 17 wherein a lifetime is 
associated with each localization estimate, and wherein generating the set of 
initial localization estimates further comprises excluding any localization estimate 
whose current age is greater than the associated lifetime. 
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20. The computer-readable medium of claim 1 7 wherein the number of 
overlapping regions and amount of overlap is user definable. 

21 . The computer-readable medium of claim 1 7 wherein identifying any 
of the overlapping regions wherein clusters of the initial localization estimates 
represent potential objects further comprises: 

computing a weight for each cluster; 

comparing the weight to a predetermined weight threshold; and 
excluding any cluster whose weight is less than the predetermined weight 
threshold. 
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